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Highlights 
▶ We successfully treated a case of unilateral mandibular condylar
osteochondroma with mandibular condylectomy. 
▶ After 38 months of active treatment with orthognathic surgery, an ideal
occlusion with an adequate interincisal relationship was achieved. 
▶ Facial asymmetry and mandibular protrusion were dramatically improved.
▶ The differences between the deviation and non-deviation sides were
decreased to less than 1.11 mm. 
▶ The acceptable occlusion and symmetric face were maintained throughout
1-year retention period.
*Highlights (for review)
CASE REPORT: A case of unilateral mandibular condylar osteochondroma 
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ABSTRACT 
We successfully treated a case of facial asymmetry involved in unilateral 
mandibular condylar osteochondroma with ipsilateral mandibular condylectomy 
and contralateral ramus osteotomy. A female, 32-year 11-month of age, had a 
chief complaint of facial asymmetry which initiated about 10 years ago. A mirror 
image analysis using a non-contact 3D image scanner revealed that the soft 
tissue on the deviated side was protruded more than 5.50 mm compared with 
the non-deviated side. The patinet was diagnosed as facial asymmetry with a 
skeletal Class III jaw-base relationship caused by unilateral mandibular condylar 
osteochondroma. After 18 months of preoperative orthodontic treatment, 
ipsilateral condylectomy and contralateral sagittal split ramus osteotomy were 
performed. As the results of postoperative orthodontic treatment for 20 months, 
an ideal occlusion having a Class I molar relationship with an adequate 
interincisal relationship was achieved. Facial asymmetry and mandibular 
protrusion were dramatically improved, and the differences between the 
deviation and non-deviation sides were decreased to less than 1.11 mm. The 
acceptable occlusion and symmetric face were maintained throughout 1-year 
retention period. Conclusively, our results indicated the stability after 
condylectomy without condylar reconstruction in a patient with unilateral 
condylar osteochondroma.
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INTRODUCTION 
Facial asymmetry, commonly observed in orthodontic patients, causes both 
functional and esthetic problems. It has been still difficult to determine the 
etiology in most cases of facial asymmetry, the etiology includes congenital 
disorders, acquired diseases, and traumatic and developmental deformitie are 
suggested.1,2 In particular, condylar hyperplasia or hypoplasia, ankylosis of the 
temporomandibular joint (TMJ), displaced condylar fractures, and hemifacial 
microsomia could be enumerated as cause of facial asymmetry. 
Osteochondroma, one of the most common benign tumors of bone, is rare in 
the craniofacial region, and the most common sites of occurrence in the 
craniofacial region are the coronoid process and mandibular condyle.3-6 The 
growth of osteochondroma in the craniofacial region usually will be slow,4 
causing morphologic and functional disturbances, leading TMJ dysfunction, 
malocclusion and facial deformities.7,8 The secondary condylar hypertrophy 
enlarges the mandibular condyle, resulting in the worsening of a dentofacial 
deformity such as mandibular prognathism if the condylar hypertrophy occurs 
bilaterally and facial asymmetry if unilaterally. 
The mandibular condylar osteochondroma has been traditionally treated with 
condylectomy with or without condylar reconstruction.3,5,6,9,10 Recently, several 
comprehensive protocols have been developed and published to establish 
harmony and balance among function, esthetics, and occlusion,9,10: however, 
little study is available to quantify facial asymmetry in patient with unilateral 
osteochondroma through orthodontic-orthognathic treatment. 
The purpose of this article is to present an adult case of facial asymmetry 
involved in unilateral mandibular condylar osteochondroma treated with 
ipsilateral condylectomy and contralateral ramus osteotomy. 
 
DIAGNOSIS AND ETIOLOGY 
A 32-year and 1-month-old female had a chief compliant of facial asymmetry. 
She presented mandibular deviation to the right (Fig. 1), with onset around the 
age of 22 years. During the meantime, she had no pain and discomfort at the left 
TMJ and was conscious of slow but progressive worsening facial asymmetry. 
She was diagnosed as mandibular condylar osteochondroma at Nihon 
University Hospital at Matsudo. Her facial profile was straight with a slight 
protrusion of lower lip. In smiling, the position of the right mouth corner was 
lower than that of the left one. 
Surface images of the facial soft-tissue were recorded using a non-contact 
3D image scanner (Danae200, NEC Engineering, Tokyo, Japan). The images 
were taken with the patient in a natural head posture, eye open and relaxed 
facial musculature. A mirror-image analysis was performed to objectively 
quantify the degree of facial asymmetry. The method for the mirror image of the face 
was as follows: the left side was mirrored along the midsagittal plane. The mirror image 
was then superimposed over the right side. The differences of the mirror image and the 
original surface model were calculated and expressed with a customized color scale (in 
millimeters). As the result, the marked differences of more than 5.50 mm were localized 
at the right lower third face from the right mouth corner to chin (Fig. 2A). 
Anterior crossbite of -2.0 mm was observed, and the molar relationships 
were Angle Class I on the right side and Class III on the left side (Fig. 3). The 
mandibular midline shifted to the right by 7.0 mm, although the maxillary midline 
was almost coincident to the facial one. The panoramic radiograph and 
computed tomography (CT) showed exophytic tumor extensions from the left 
condyle forward. Furthermore, maxillary sinusitis was found on the right side (Fig. 
4). 
Cephalometric analysis, when compared with the Japanese adult female 
norms,11 showed a skeletal Class III jaw-base relationship (ANB, +0.2o) (Fig. 4). 
The mandibular plane angle was within the normal range (FMA, 32.6o). The 
inclinations of the maxillary and mandibular incisors were also within the normal 
range. In the frontal cephalogram, Menton shifted 3.5 mm to the right. 
To examine masticatory muscle function, electromyographic (EMG) and 
mandibular kinesiographic (MKG) recordings were conducted simultaneously. 
Activities of both the anterior temporal and masseter muscles were measured 
using bipolar surface electrodes, which were 6-mm-diameter silver-silver 
chloride electrodes. The patient was instructed to clench with maximum effort 
three times with an intervening interval of 10 seconds. The activities of both 
anterior temporal and masseter muscles were normally balanced during 
clenching. For MKG recording, movement of the incisal point was recorded 
during 50-second unilateral gum chewing. As the result, a ratio of the number of 
strokes showing abnormal chewing trajectory (especially reverse type) to the 
total chewing strokes was higher during right-side gum chewing. Furthermore, 
the midline of mandibular central incisors shifted 4.0 mm to the left during 
maximum mouth opening.  
 
TREATMENT OBJECTIVES 
The patient was diagnosed as facial asymmetry with a skeletal Class III jaw-base 
relationship caused by unilateral mandibular condylar osteochondroma. The 
treatment objectives were to (1) correct the facial asymmetry, (2) correct the 
anterior crossbite and establish ideal overjet and overbite, and (3) achieve an 
acceptable occlusion with a good functional Class I occlusion. Since the cause 
of the anterior crossbite and the asymmetric profile was suggested to have been 
condylar hypertrophy, we planned to perform low condylectomy on the left side 
and a sagittal split ramus osteotomy on the right side. 
 
TREATMENT ALTERNATIVES 
Although mandibular condylar osteochondroma is commonly a benign tumor of 
bone, the growth of tumor results in masticatory disturbance due to malocclusion, 
facial deformity, morphological collapse, and TMJ dysfunction. Therefore, 
osteochondroma of the mandibular condyle has to be managed by condylectomy. 
High condylectomy with conservative resection of the tumor may preserve some 
or all of the condylar head; however, the more recurrence of tumor may be 
detected compared to the total condylectomy. In the present case, low 
condylectomy with complete resection of the tumor was performed. 
Recently several cases of mandibular condylar osteochondroma treated with 
low condylectomy and condylar reconstruction have been reported. The 
condylectomy and condylar reconstruction, with simultaneous correction of the 
secondary dentofacial deformities using orthognathic procedures, might be a 
better approach to manage osteochondroma accompanied by dentofacial 
deformities. However, no information has been available about improvement of 
masticatory function after these surgical procedures. Because the lateral 
pterygoid muscles are not active after low condylectomy, changes in masticatory 
function are subjected to occur irrespective of condylar reconstruction. As a 
consequence, we decided to treat her without condylar reconstruction which 
causes less pain and discomfort for patients. 
 
TREATMENT PROGRESS 
Prior to orthodontic treatment, the patient had a sinus surgery to improve the 
sinusitis. At the age of 32 years and 3 months, 0.018-in slot preadjusted 
edgewise appliances were placed on both arches. After 18 months of 
preoperative orthodontic treatment, ipsilateral condylectomy and contralateral 
sagittal split ramus osteotomy were performed. Histologic examination of the 
resected condylar specimen revealed a thickened cartilaginous cap over the 
head of the condyle and islands of cartilage within the condylar bone, confirming 
the diagnosis of osteochondroma (Fig. 5). 
Intermaxillary fixation was performed for 7 days, and mouth opening training 
was initiated thereafter. After 20 months of postoperative orthodontic treatment, 
an acceptable and stable occlusion was achieved. Immediately after the removal 
of edgewise appliances, lingually bonded retainers were placed on both 
dentitions. A tooth positioner was also used for retention but only wore at night. 
The total active treatment period was 38 months. 
 
TREATMENT RESULTS 
At the end of active orthodontic treatment, an ideal occlusion having a Class I 
molar relationship with an adequate interincisal relationship was achieved (Figs. 
6 and 7). Facial asymmetry and mandibular protrusion were dramatically 
improved, and the difference of the heights of the right and left mouth corners 
was reduced (Fig. 6). 
   With regard to the facial asymmetry, a mirror-image analysis showed the 
differences of the mirror image and the original right surface model were less 
than 1.11 mm in her whole face (Fig. 2B).  
In panoramic radiograph and CT images, left condyle with tumor was 
removed at the condylar neck (Fig. 8). Cephalometric evaluation showed 
mandibular setback of 3.0 mm at Point B to the reference line, which was 
defined as a perpendicular line to the Sella-Nasion plane through Sella (Fig. 
9A-C; Table). A skeletal Class I jaw relationship was achieved (ANB 3.7o). 
Because the mandible was moved in a backward and downward direction, the 
mandibular plane angle was increased by 1.4o as expected before surgery. From 
the frontal cephalogram, the mandibular deviation to the right was improved 
(Figs. 8 and 9D). 
The movement of incisal point shifted to the left, and the midline of 
mandibular central incisors shifted 6.0 mm to the left during maximum mouth 
opening. The activities of both anterior temporal and masseter muscles during 
clenching were almost similar to those recorded before treatment. 
After 1 year retention, an acceptable occlusion was maintained (Fig. 10). The 
skeletal Class I jaw relationship was maintained (ANB 3.6o), and the facial profile 
and occlusion were acceptable (Fig. 11; Table). In the frontal cephalogram, no 
relapse of the mandibular deviation was found (Figs. 9D and 11). The patient 
had no masticatory disturbance, although the mandibular shift to the left during 
chewing was remained. Overall facial balance was maintained well, and the 
bilateral mouth corners were symmetrically positioned in smiling. 
From the surface images of the facial soft-tissue, the differences of the mirror 
image and the original left surface model were maintained less than 1.11 mm in 
her whole face, resulting in the almost symmetric face (Fig. 2C). 
 
DISCUSSION 
Regarding the etiology of osteochondroma, various theories have been reported. 
3, 12, 13 Among them, Lichtenstein’s theory which proposed that osteochondroma 
develops due to metaplastic change in the periosteum has been widely 
accepted.14 The periosteum characterized by multipotent membrane has the 
potential to develop osteoblasts and chondroblasts. Excessive and/or abnormal 
mechanical load to the condyle may be one of the triggers to differentiate 
osteochondroma from condylar hypertrophy. It is reported that most of the cases 
with condylar osteochondroma had a positive history of trauma to the 
condyle.15,16 Furthermore, it is believed that stress in the regions of tendinous 
insertion, where focal accumulations of cells with cartilaginous potential exist, 
leads to formation of these tumors.17 This may explain the fact that, in the 
mandible, these lesions often arise at the coronoid process (temporalis muscle 
insertion) and anteromedial condylar region (lateral pterygoid muscle insertion). 
The present patient had no obvious history of macrotrauma at condyle, and then 
the etiopathology of osteochondroma still remains unknown; however, the 
responsible factor may be also involved in abnormal and/or excessive 
microtrauma and impact to condylar region. 
Osteochondroma of the mandibular condyle is traditionally managed by total 
condylectomy or conservative resection of the tumor. The former may be 
associated with a loss of vertical dimension, occlusal interference, and deviation 
on mouth opening, but has been shown to be definitely curative with no 
recurrence.18 The latter approach that preserves some or all of the condylar 
head has been more frequently reported in recent period; however, the more 
recurrence of tumor may be detected compared to the total condylectomy. In the 
present case, the total condylectomy was performed without condylar 
reconstruction. At 32 months after the surgery, an acceptable occlusion was 
maintained without recurrence of facial asymmetry. The patient had no 
masticatory disturbance, although the mandible shifted to the left during chewing. 
Our results indicated the availability of long-term stability after condylectomy 
without condylar reconstruction in a patient with unilateral condylar 
osteochondroma. 
In the present case, facial asymmetry was quantified through the whole 
treatment period by using a non-contact 3D image scanner. Before treatment, 
soft-tissue asymmetry was localized at the right lower third face from mouth 
corner to chin, and the differences between the deviation and non-deviation 
sides were more than 5.50 mm. After the orthognathic surgery, the differences 
were less than 1.11 mm. Furthermore, the acquired facial symmetry was well 
maintained after 1 year retention (33 months after surgery). The goals of 
orthognathic surgery are to improve the facial aesthetics, as well as to correct 
the stomatognathic dysfunction associated with occlusal and skeletal 
discrepancies.19,20 In this line, accurate prediction of postsurgical facial 
appearance is of great importance for orthognathic treatment21; however, it is still 
very difficult to predict the postoperative facial profile and frontal view, and frontal 
view in particular. In the present case, correction of skeletal discrepancy led to 
improve soft-tissue asymmetry. In quantitative aspect, the unilateral mandibular 
setback of 3 mm with rotation resulted in the correction of more than 3.33 mm in 
soft-tissue asymmetry. According to Claes et al.,22 objective facial assessments 
at different time points and under varying expressions are required to improve 
future treatment. Therefore, database of the relationship between the hard and 
soft tissues in both the vertical and transverse directions are available to predict 
the postoperative facial profile. 
 
CONCLUSIONS 
We reported the successful treatment of a patient with facial asymmetry involved 
in unilateral mandibular condylar osteochondroma treated with ipsilateral 
condylectomy and contralateral ramus osteotomy. After the treatment, 
acceptable occlusion was obtained and no relapse of the facial asymmetry was 
recognized for 32 months. Our results indicated the availability of long-term 
stability after condylectomy without condylar reconstruction in a patient with 
unilateral condylar osteochondroma. 
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FIGURE LEGENDS 
Figure 1 Pretreatment facial and oral photographs. 
 
Figure 2 Evaluation of facial soft-tissue by the mirror imaging method. 
(A) Pretreatment, (B) Posttreatment, (C) At 1-year retention 
 
Figure 3 Pretreatment dental casts. 
 
Figure 4 Pretreatment cephalograms, panoramic radiograph and images of 
computed tomography. 
 
Figure 5 Haematoxylin & Eosin stain showing endochondral ossification 
progressing beneath the cartilaginous cap. 
 
Figure 6 Posttreatment facial and intraoral photographs. 
 
Figure 7 Postetreatment dental casts. 
 
Figure 8 Posttreatment cephalograms, panoramic radiograph, and images of 
computed tomography. 
 
Figure 9 Cephalometric tracings before treatment (black line), posttreatment (red 
line), and one-year retention (blue line) superimposed on A, 
Sella-Nasion plane at Sella; B, the anterior palatal contour; C, the 
mandibular plane at Menton; and D, Latero-orbitale line at Crista galli. 
 
Figure 10 One-year retention facial and intraoral photographs. 
 
Figure 11 Cephalograms and panoramic radiogragh at one-year retention. 
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Table. Cephalometric summary
Variable Japnese norm* SD
Pretreatment 
32y 1m
Postetreatme
nt 35y 4m
Posteretentio
n 36y 5m
Angular measurement (
o
)
    ANB 2.8 2.4 0.2 3.7 3.7
    SNA 80.8 3.6 87.1 87 87
    SNB 77.9 4.5 86.9 83.3 83.3
    Mandibular plane /FH 30.5 3.6 32.6 31.3 31.3
    Gonial angle 122.1 5.3 134.3 130.7 129.5
    U1-FH 112.3 8.3 110 111.4 111.5
    L1-Mandibular plane 93.4 6.8 94.5 98.8 98.6
    Interincisal angle 123.6 10.6 123 118.6 118.7
    Occlusal plane 16.9 4.4 12.9 13.9 13.9
Linear measurement (mm)
    S-N 67.9 3.7 67.2 67.2 67.2
    N-Me 125.8 5 122.9 121.8 121.8
    Ar-Go 47.3 3.3 50.2 49.2 49.3
    Ar-Me 106.6 5.7 108.4 105.3 105.3
    Go-Me 71.4 4.1 66.2 63.2 63
    Overjet 3.1 1.1 -0.8 2.2 2.3
    Overbite 3.3 1.9 1.5 1.8 2
Table
